ABSTRACT
INTRODUCTION
Nowadays, home-based business is popular with the residences serve as a place of business services, office, and commerce. The developing of home business can not be separated by the public opinions that see a house is not only as a place to live, but also a workplace. The facilities and infrastructures as well as home locality should became essential elements that must be observed. So, the work activities at home are more productively while ensuring a good shelter where the paradigm of living and working applies by itself (Silas, 1993) . The business types of home business such as office, salon, bakery, café, motorcycle workshop, printing and etc. From the various business types, home with motorcycle repair business near from the roadway has a big noise problem. It can be found easily in big cities. This is in accordance with the increasing of motorcycle users every year and the need of motorcycle repair services are quite high. In addition the condition of roadways where motorcyles pass through them each day, it will cause noise to the surrounding environment. The noise problems in motorcyle wokshop of home based-enterprised above can be solved by determining the main source of noise in the workshop and noisy environments. Then, it can be known by the design application which can reduce the noise, either the distribution through the airborne or structureborne. These noise sources will spread out its noise either through the structure (interior elements such as walls, floors and ceilings) or through the air.
From the architectural aspect, space-forming elements (floors, walls, ceilings) in motorcyle repair business are the first elements which receive a sound from the sound source in the workshop. These three elements have a potential as barrier elements, absorptive elements or may be reflective sound elements. These are influenced by the characteristics of each material affected on the noise. So the results of comparison can be seen from the most influential elements in spreading out the noise into living space.
The selection of material for space elements to be tested has been set, namely organic and anorganic material. The reasons for selecting an organic material is the organic material capable of fulfilling its duties as an acoustic material and has been proven through conducted studies before, the selected organic materials are abundant in Indonesia and have not been used optimally, acoustic coating materials commonly available in the market are economically quite expensive. If the acoustic material component only can be replaced by organic material, the demand for acoustic coatings can be met with lower prices. While anorganic material with some reasons as material manufacturer in various shapes and appearances and easy in maintenance.
Based on the above explanation, the purpose of this study is to analyze the condition of the noise in motorcycle workshop home business located near from the roadway. Noise is produced by the noise source spreading out into homes through media or element, especially home building elements such as walls, floors and ceilings. Which room material is appropriate to be applied to the motorcycle workshop in order to create acoustic comfort inside. Besides that, knowing the characteristic influences at each material to overcome noise caused by the motorcycle wokshop home-based business, namely the noise causesd by activities of the workshops and roadway.
THEORY AND RESEARCH METHODS

Noise
The problems in the sound control involve three things: the sound source, receiver, and pathways between them depending on the medium. The mediums can be a gas, roof, walls, windows, or air. The sound source comes from outside or inside the building and the occurred problem is always related to the frequency.
Good background of noise level will provide an ideal environment depending on the space usage. These NC numbers show the background noise level between desirable minimum value and allowed maximum value. The dimension of background noise levels have been assigned according with the functions and activities that take place inside. Source: Doelle, L. and Prasetio, L., 1972 According to Mediastika, types of noise propagation can be distinguished by the mediums of sound waves: 1. Airborne Sound is the sound waves propagation through the air medium. This propagation type will go into building, If there are holes, slits, or cracks in building elements, especially on vertical element (wall). The workings of the barrier can be a reflection of sound waves back toward the source or in the other direction beneath the barrier or use objects of capable material of absorbing sound waves. The barrier objects are made from a material that is soft enough, the surface is not slippery, but have a sufficient thickness and weight will be able to work well (Mediastika, 2005) . 2. Structureborne sound is a term used for the process the sound propagation through solid objects. In this context, a solid object associated with elements of the building itself, so it is called Structureborne sound. Propagation through building elements commonly occurs when the noise sources are bound or very close to those elements, for example bonding to or very close to the wall. (Mediastika, 2005) .
Some of methods that can be applied to prevent external noise into the room: 1. Solid Wall A wall with one brick thickness is basically able to reduce incoming sound up to approximately 45 dB (A). Each additional thickness of one brick is able to reduce the incoming sound up to 5 dB (A). So the wall thickness of two bricks is equivalent with reduction up to 50 dB (A) (45 dB (A) + 5 dB (A) = 50 dB (A)). Cavity created between the wall will also provide extra reduction.
Window Glass Layer
Basically the layer of window glass which already duplicated two layers are still considered less in terms of acoustics as an "air gap". For better insulation, it is recommended that sheet of glass needs to be separated approximately 200mm although the ideal distance of 60-80mm is enough. Overall, the layer of glass whose an air gap is much better than window whose a single layer of glass with no air gap at all.
Sealing All Air Gap
This is very important because sound waves can pass through the gap, no matter how small it is. A place where needed an acoustic handling, the doors should or have a function as a refrigerator door which is sealed. So the cold air does not leak or the outside air does not come into.
Acoustic insulation is an important factor in the comfort of a room. The Noise Criteria (NC) of building type and room type that is reviewed must be considered by an acoustic insulation. This is very influential because the building and the room have a different function. With the proper use of noise criteria, the a good sound insulation and comfort in the room can be maintained. Long, 2006 In the acoustic insulation, the quality of insulation can be described by the transmission loss. Transmission loss is the amount of insulation value in a partition, where the greater the loss the greater the value of the ability of a material to insulate sound (Hemond, 1983) . The values of transmission loss are measured with certain frequency, from low frequency to high frequency. These values can be obtained from the following equation (Barron, 2001 ). 
Home-Based Enterprised
According to Johan Silas (1993) on the general concept of working and living are included as social and cultural dimensions. Some details of the house can be categorized in the types of occupancy as follows: 1. Home is the type of home as a place to stay without any other significant activities. In this type is usually for upper-middle income bracket. 2. Home business is the type of a portion of the home used for productive (business) or economic activity. Consequently, it raises the relationship between aspects of production and home care.
The existence of a productive home or home business shows the home functions for human life. As a product of human technology for facility tools and the goal of human life.
The comparison or proportion from the two types (home and home businesses) contain on the following criteria: 1. Mixed Type. Type in which the function of the residence is in the same location with workplace. The home function is still dominant and the resident is still as a primary function. 2. Shared Type. The residences are separated from workplace in the same building.
Access to the workplace is sometimes emphasized and separated where people outside the home are also involved. 3. Separated Type. In this type, the workplace is dominant and take most of the rest of room. Sometimes the residence is placed on the back.
Roads Class in Surabaya
The Government has arranged some rules regarding the division of class roads that indirectly referable to limit the noise level at a particular road class. Serving the public transport with long-distance travel, high speed, and the entrance is limited efficiently. Serving shuttles collector with medium distance travel characteristics, low speed, and the number of the entrance is limited. Serving public transport with close travel characteristics, low speed, and the number of the entrance is not limited.
Source: UU no. 13/1980 and PP no.26/1985 
IIIC
Arterial roads are passable by motor vehicles including cargo with a maximum width of 2.5 m, a maximum length of 18m and with the axis of the heaviest loads of> 10 tonnes. Arterial roads are passable by motor vehicles including cargo with a maximum width of 2.5 m, a maximum length of 18m and with the axis of the heaviest loads up to 10 tons.. Arterial or collector roads are passable by motor vehicles including cargo with a maximum width of 2.5 m, length max. 18m and the heaviest maximum load axis 8 tonnes. Collector roads are passable by motor vehicles including cargo with a maximum width of 2,5 m maximum length of 12m and a heaviest maximum load axis 8 tons. Local roads are passable by motor vehicles including cargo with a maximum width of 2.1 m maximum length of 9 m and a heaviest maximum load axis 8 tons.
Source: PP no. 43/1993 As stated in www.surabaya.go.id that Arif Rahman Hakim road is included in the Type II -Secondary Collector. Following the designation of the road: Source: Direktorat Jenderal Bina Marga, Standar Perencanaan Geometrik Jalan Perkotaan, 1988 From several the tables above, there are several things that may be associated with noise. The faster the velocity of vehicles, the higher the noise level in the vehicles. The higher the ratio of two-wheeled engine vehicle two stroke compared to a two-wheeled four stroke on a road section, then the higher the noise.
Sampling Method
In this study is to find the subject of research and model determination using a purposive sampling method. Sampling aims to conduct by taking a subject which is not based on strata, random or region but a particular purpose.
The subject of research for sampling area or region needs a population data of Surabaya. The population data were selected based on population density. This is related to the level of noise that occurs in the environment. As state in www.smart.surabaya.go.id year 2011, The number of population in Surabaya reach 3,022,461 inhabitants. Region of East Surabaya is the most populous region. Tabel 6 shows the total population in 2011. From the seven districts, East Surabaya (see Table 6 ) whose the busiest road area has been selected. On www.surabaya.go.id says that there are about 120 roadtype collector in Surabaya, followed by 77 arterial roads type. So from here, selected 7 districts in East Surabaya which have a collector road class. Where the characteristics of this collector roads class is the road that serve the transportation collection or the division, such as medium traveling distance, medium average speed, the width road of not less than 7 m. So that, this roadways have potential to become a noise source due to daily traffic events.
The next stage is the selection of road sections collector which allocated 7 districts in east Surabaya as a commercial area. It can be seen on the Surabaya designation map, the collector road sections in East Surabaya. Here is an example of designation map of commercial area in East Surabaya, shown by pink area.
From some commercial areas with collector roads type in east Surabaya, selected some roads that are considered to have a heavy traffic. Besides that, it also has the same function of the building as a home with motorcycle repair business. The obtained data is presented in Based on the sampling criterias that have been made, from several types of categories for home business with a motorcycle workshop, chosen one sample which represents business home with motorcyle repair service located in the dense settlements and near from the roadway. The sampling was focused in east Surabaya. With the existing building that has been determined, the next handling is on several parameters that affects the research variables. Standard parameters in this study using a Sound Pressure Level and Transmission Loss.
After that, the related variables above are associated with the room materials which have been applied and analyzed. Analysis of this materials consist of comparing the acoustic quality of environmental-friendly materials and conventional materials.
Subject Research and Model Determination
The research subject is focused on home enterprised that located in the dense settlement and nearby the roadside (secondary collector roads), which has the acoustic comfort disruption of business activity due to motorcyle workshop and roadway. This study uses data sampling method with purposive sample to determine the type of building subject. The definition of purposive sample is a sampling technique that is not focused on broad generalizations population and more focused to determine useful criteria in a group or population (Groat and Wang, 2002) . There are considerations of sampling data criteria from the sampling method as follows: 1. Located in east Surabaya. 2. The sideroad whose similar road class with the type of secondary collectors (Jl.
Manyar, Jl. Menur Pumpungan, Jl. Arif Rahman Hakim, Jl. Nginden Semolo). 3. Activities are likely similar: motorcycle workshop.
The next stage is the survey some types of residential building area, home business or shophouse. This aims to determine research area samples. There are several width sample of business houses which are used as a reference for determining the applied broadness. Based on sampling (table 6), it can be seen broadness typology of motorcyle repair home business from 4m-10m. Below are the survey results of home business in dense settlement areas, as follows: From the comparison of volume and the ratio of residential zoning with business spaces, it can be concluded that most home businesses along the roadway have an area and building typologies such as the following: Based on the above sampling, building research subjects will be taken to the typology in the range of 6-10 m wide area, length of 18-20 m, and the ratio of business space zoning with residential space 1: 4. It can be seen in Table 7 , zoning 1: 4 is a home business zoning in general. From the analysis of selected building typology is home businesses no.3, size of the 6.00 x 18.00 with similar activities that can meet the criteria of study. This home business is also in densely populated settlements and is situated on the roadside with a secondary collector class.
Data Collection
The required datas for this study are determined based on the variable and the sample used. Data types are classified into two, namely: 1. The Primary Data. The obtained data from a researcher is used for preliminary data research. Here are the primary data in this study: a. The samples data area of a few home business with motorcyle workshop in east Surabaya. b. Data types of road class in Surabaya. 
RESULTS AND DISCUSSION
Research subject in this study was obtained from the sampling process. Research subjects must be determined and identified first to know what things are influential. The approachings of subject analysis are qualitative and quantitative data, which are expected to help find the right method. The location of the research subject is on Jl. Arif Rahman Hakim, East Surabaya. The neighborhood of the research subject has several characteristics which located in dense settlements in the surrounding area where many found various types of home businesses both similar and dissimilar. With this type of secondary collector roads where the width of the road for this type is not less than 7 m, the speed of the plan at least 20 (twenty) km per hour. Here is a site-plan of the research subject. Field measurements are conducted in one day, on Thursday (March 5, 2015) which was considered to represent all day. Based on interviews with owner, the workshop is open every day starting at 8:00 AM to 5:00 PM. The motorcycle workshop that has a number of employees 6 people, every day is always full of visitors. So it can not distinguish between working days and holidays.
Field data collecting is an image of the existing condition of motorcyle repair home business site plan, furniture layout, furniture dimensions, room dimensions and material elements. The existing condition is shown in Figure 9 . 
Note :
• Black Point is a source of noise, where the workshop area is detected with two points, the location of compressor and the point in motor area.
• Red Point is the placement of SLM with current SPL data collection.
• Red rectangle is vibrometre.
To test the acoustic quality of habitable room on this research using data collection SPL both in room (workshop) and outside the habitable room (roadway). Although basically experiments are situated as an original existing building, on the application of the experimental layout and construction materials are still conditioned with the motorcyle repair home business. Here are the zoning and data retrieval reference point SPL using SLM & Vibrometre and tripod connected to software on laptop.
Total of SLM placement are 3-points: roadway, motorcycle workshop and habitable room. On roadway (green zoning) laid 1 SLM on the edge of workshop with tripod's height of 120 cm and sensor direction towards the roadway to collect data roadway noise.
For zoning workshop is also in place 1 SLM, the SLM position is within 60 cm of the wall bordering the habitable room, 70 cm of the left wall of workshop and 20 cm from the compressor which is located in the left side workshop wall. The position of the front-facing sensor for measuring the noise generated by the workshop activities, from the compressor sound, engine noise and workshops activity. The SPL data in the habitable room also taken by putting 1 SLM behind the garage wall. 3 SLMs are placed at the same height of 1.2 m from the floor and parallel to each other. Basically the direction is toward the SLM at the time of data collection depending on the direction of the analyzed receiver. Results of selected data will be directed to accurate data and covers all the design needs of habitable room.
SPL measurements was conducted 3 times an hour with an interval of 10 minutes simultaneously between 3 points. Then the SPL data were transferred to the laptop and begin processing the data using Microsoft Excel. SPL value is used to determine Transmission Loss which as one of the test data in this study.
The noise is measured through propagation of structureborne using Vibrometer, because SLM can not reach the low frequencies produced by structureborne. Here is a picture of vibrometer mounting points with total of 9 points. And they were checked three times with every half-hour time. Starting at 14:00 PM.
The Results of Sound Pressure Level Data at The Research Subject
Results of noise measurement through SLM were recorded using Ms. Excel. The data value of Sound Pressure Level (SPL) were obtained from each point, then averaged for each time point, so each time point of measurement is 1 Leq value. Then compared the results between the three measurement points. Following are the results of field measurement data graphs: Based on the results of existing Leq measurements, it's seen in the graph that the average dB (A) on habitable room is above the allowable noise limit exposure levels. The distance between the noise exposure level with the noise in the habitable room around 20 dB (A). While the two sources of noise, the garage and roadway are far above standard noise level, ranges from 35 dB (A). But with the current existing condition, the generated noise from the two sources at least able to reduce the noise that goes into habitable room, although it has not been able to reach the standard of allowable noise limit level.
From the graph it can be seen the noise condition of the research subject. The two sources of noise affects the acoustic comfort in the occupancy. In fact, the current condition has not able to fullfil the acoustic comfort of occupancy, because the ability of the dividing partition between the two spaces (workshops and occupancy) is currently only able to reduce the value of NR range of 10 dB (A). While the good partition that can reduce external noise is between 25-30 dB (A), in order to achieve the standard noise level.
The results of structure-borne measurements (vibrometre) are taken 3x every half an hour which starts at 14.00, it can be seen in Table 8 , 9, 10. 
Analysis
Besides the research subject located on the edge of roadway, it is also affected noisy street and also gets noisy from inside the building itself (the garage). So it can be said in this study that there are two sources of noise from outside (road) and inside (workshop). Based on the chart above, the noise of roadway (green line) is one of the sources of noise that affects the acoustic comfort of occupancy where the highest point (red round) is at 13:10 which amounted to 75.41 dB (A). This could be due to many factors, such as the large volume of vehicles, vehicle horns, and the vehicle drove at high speed. And the lowest point (round green) is on at 11:50 amounting 70.03 dB (A). The highest point (at 13:10) on the roadway shows 75.41 dB (A), the receiving room (occupancy) shows the noise level of 60.3 dB (A). This shows that the noisy road decreased by 15.11 dB (A) into the occupancy.
Based on the graph, instability is on the low frequency but there is a significant increasing in noise starts at a frequency of 500 Hz to 2000 Hz with a range of about 51 dB (A) noise -56 dB (A). So it can be presented in the table below, the frequency range and noise level produced by noise sources (roadway and workshop). From both noise sources, the highest noise level is in the frequency range of 500 Hz to 2000 Hz, so the range will be set to determine the materials which used at a later stage. Because the elected frequencies are included in the category of high frequency, the material which will be applied to experiments must reduce the noise at that frequency. dB (A) Figure 13 . Graph of frequency slices which will be taken
Organic & Anorganic Materials
The walls are vertical elements of the building or room that will deliver the sound waves directly. This is different from the floor and ceiling which are in horizontal position, so it does not deliver the noise directly. The research shows that the use of the principle of sound insulation in the walls would more effectively reduce the propagation of sound rather than the use of floor or double ceiling (Templeton and Saunders, 1987) . The design in calculation refers to some of organic material that has been tested through the acoustic quality of some previous studies. As research conducted by Suranto about the acoustic panel of corncob waste and bagasse as well as the research from Kartika Ratri, regarding the coco fiber composites and phenol formaldehyde resin. Here is a summary of material characteristics which will be applied to the design of occupancy area at motorcyle repair home business(research subject).
Roadway Garage
Graph of Frequency Slices which will be taken dB 
Design Process
To determine the material of design application which will be used in residential space, the existing of acoustic condition needs to be known with the design conditions that exist in the field. After having the magnitude of TL in the existing partitions, then the calculating of Transmission Loss value can be achieved through material design solutions. Here is the calculation of the condition's existing partitions with walls and a ceramic material as shown in following 3D. The reduction values, the whole of partitions area (S) and the value of A from the multiplication of material area (s) with the absorption coefficient (α) are needed to determine TL. Based on the image above( Figure 5 .9) 13.63 S is derived from the length multiplied by the width of the field. As for the other calculations described as follows.
= + 10
Here is the result of transmission loss of the existing partition field in the frequency band of 500-2000 Hz. Then the value of TL per frequency band is used to find LP2 which shows the value of each noise frequency in the room. Standart of comfort value in family room or home of LP2 is 30-35 dB (A). Table 14 shows that in all frequency bands of LP2 value exceed 35 dB (A), neither of the calculations manually or using SLM (data field). It shows that the design of the existing partition is still not able to reach a predetermined acoustic comfort.
It is necessary to design a further material processing in order to achieve an acoustic comfort in the desired occupancy area. 
Modification Design 1
In the first modification of this design uses wall material with covered corncob which is according to research by Suranto, corncobs have ɑ 0.63 value in the range of 0 -1800 Hz. Organic wall panelling in the form of corn cobs with full ratio composition covers the wall surface. As shown in Figure 18 . 
Modification Design 2
In the second modification design uses wall materials from coconut coir which according to Kartikaratri's research that coconut coir has a value ɑ 0.9 in the range of 756-6400 Hz. Design partition of organic wall materials in the form of coconut coir panelling with full-ratio composition cover wall surface. As shown in the figure 21. From table 19, it can be seen that there is a significant reduction in LP2 of the existing value to the LP2 modification 2. With the most of values indicate at 35 dB (A). It can be concluded that the modification design 2, the wall material from coconut coirs have good absorptive acoustic performance at all the frequencies that need to be reduced in this study.
Modification Design 3
In the third modification design uses bagasse wall material which according to Anggraini's research in 2010 that coconut coir has a value ɑ 0.8 in the range of 452-2900 Hz. Design partition of organic wall materials in the form of bagasse panelling with full-ratio composition cover wall surface. As shown in Figure 22 below. From table 21, it can be seen that there is a significant reduction in LP2 of the existing value to the LP2 modification 2. With the most of values indicate at 35 dB. It can be concluded that the modification design 3, the wall material from coconut coirs have good absorptive acoustic performance at all the frequencies that need to be reduced in this study. Design modifications 4 conducts compositions of organic acoustic panelling modification 1 (corncob) with a manufacturer material (ceramic), based on area of an existing area ratio. From table 23, it can be seen that the comparison between full partitions of organic material (corncob) are modifications 1 and 4 (ceramics combination), there is a significant difference from the frequency of 630 Hz. It can be concluded that the damping performance of modification design 4 (combination of corncob and ceramics) is better and stable in any frequency band than modifaction 1 which uses a full layer of corncob.
Modification Design 5 (Modification 4 : Ceramic)
Modification design 5 is similar with 4 that conducts a composition of organic acoustic panel but using modification 2 (coconut coir) with a manufacturer material (ceramic). Based on the area of existing ratio. As shown in the figure below. From table 25, it can be seen the value comparison of LP2 between the full partition of organic material (coconut coirs), modification 2 and 5 (ceramic combination). There is no significant differences, relatively stable at frequency of 500 Hz to 1250 Hz. From the graph above, it can be seen that all three organic materials (corncob, bagasse and coconut coir) which have been able to achieve the standard rate, because they can reduce noise up to the value of around 35 dB LP2. Either designed with full organic or combined with ceramics.
However, from the three organic materials that are applied to whole partitions (modification 1, 2 and 3) which has the best value is modification 3, wall with bagasse. While the partition design with organic material and ceramic combination which have the best acoustic performance is modification 4, the wall with corncobs and ceramic combination. Modification 4 is the best design solution amongst all experimental designa alternatives above, is the wall with corncobs and combination of ceramic.
CONCLUSIONS
From 5 design treatments for partition walls of the research subject showed that to apply the three types of organic materials are able to achieve an acoustic comfort in a habitable room, because it can reduce noise up to the value of LP2 around 35 dB (A). However, the modification 4 (modification corncob + ceramics) has the most excellent damping performance, because it has the lowest LP and stable at all frequencies. Followed by modification 5 where they both use a combination of ceramic. It concluded that a combination between organic and anorganic material are the proper selection for the design of a partition wall in habitable room of motorcycle repair home business.
